Developmental neurotoxicity role of cyclophosphamide on post-neural tube closure of rodents in vitro and in vivo.
To evaluate the possible developmental role of cyclophosphamide on post-neural tube closure of rodents, the 46 pregnant rats of 2.5-3 months old were randomly divided into five groups. On the 13th day of gestation, the rats in control and experimental groups were treated with physiological saline and cyclophosphamide (7.5, 10.5, 12.5 and 15.0 mg/kg bw), respectively. On the 14th day of gestation, three rats each selected randomly from control and experimental (12.5 mg/kg bw) group, respectively, were executed and the embryo brains were checked using both light microscope and transmission electron microscope. Neurocytotoxic effects of cyclophosphamide were determined using tetrazolium dye (MTT) assay, single cell gel electrophoresis, flow cytometry and scanning electron microscope. Compared with control group, the malformation incidence of the experimental groups (except the group 7.5 mg/kg bw) was significantly higher, especially in 12.5 mg/kg bw group (malformation incidence 98%, lethality 0). Neural tube serial section of fetus showed the apoptotic morphological features after 24 h cyclophosphamide administrated. Cyclophosphamide (8 microg/ml) decreased the growth and viability of neurons, damaged nuclear DNA and induced early apoptotic morphological changes. Our study shows that the teratogenesis of cyclophosphamide after neural tube closure are involved in cyclophosphamide-induced neuronal apoptosis and DNA damage.